Ethacrynic acid rapidly and selectively abolishes blood flow in vessels supplying the lateral wall of the cochlea.
The mechanisms underlying the ototoxicity of ethacrynic acid (EA) are not fully understood. Previous studies have focused on morphologic and enzymatic changes in the stria vascularis. The current experiment shows that one of the earliest effects of EA is ischemia, resulting from impaired blood flow in vessels supplying the lateral wall of the cochlea. Inner ear microcirculation, endocochlear potentials, compound action potentials (CAP), cochlear microphonics (CM) and summating potentials (SP) were monitored over time in chinchillas following a single injection of EA (40 mg/kg i.v.). At all times after EA injection, blood vessels supplying the spiral lamina, modiolus, and vestibular end organs appeared normal. In contrast, lateral wall (spiral ligament and stria vascularis) vessels were poorly stained with eosin 2 min after EA injection, and devoid of red blood cells at 30 min post EA. Decline, but not recovery, of CAP, CM and SP followed the microcirculation changes in the lateral wall. Reperfusion was delayed in stria vascularis arterioles relative to other lateral wall vessels. The ischemia-reperfusion caused by EA would be expected to generate large quantities of free radicals, which may trigger or contribute to the cellular, enzymatic, and functional pathologies that have been described in detail previously.